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With the world's increasing attention to environmental protection, increasingly 
stringent restrictions to the sulfur content of gasoline in the oil refining industry are 
proposed by countries all over the world. Most of our imported crude oil has higher 
sulfur content which should be removed to produce low-sulfur and ultra-low sulfur 
gasoline. Since traditional hydrodesulfurization method suffers from significant loss 
in the octane number, pervaporation (PV) has the advantages of high separation 
efficiency, low energy consumption, low operating cost and large-scale application 
over traditional desulfurization method. The purpose of this work is to prepare 
membranes with good PV performance for gasoline desulphurization. 
In the frame of the principles of the solubility parameter, we chose polysulfone as 
the starting materials. As a hydrophilic group, aminomethyl was introduced into 
polysulfone membrane by chloromethylation and aminomethylation reaction. The 
optimum reaction conditions were determined in order to get the polysulfone with 
high nitrogen content. An N-H peak and a C-N peak were found form the Fourier 
transform infrared spectroscopy analysis, indicating the successful formation of 
aminomethylated polysulfone. The contact angle of the membrane decreased with 
increasing nitrogen content of aminomethylated polysulfone membrane. This suggests 
that introduction of aminomethyl indeed enhanced the hydrophilicity of polysulfone 
materials. The scanning electron micrograph (SEM) shows aminomethylated 
polysulfone membranes have a smooth surface with thickness of 20 μm. 
CuO filled aminomethylated polysulfone hybrid membranes were successfully 
prepared for pervaporation desulfurization. The SEM characterization indicates that 
CuO particles were uniformly dispersed into the polymeric phase and well compatible 
with the aminomethylated polysulfone matrix. X-Ray diffraction verifies the existence 
of CuO particles and shows the crystal structure of hybrid membrane with various 















effect of CuO filling was investigated. CuO-filling leads to an increase in selectivity 
to thiophenes because of the physico-chemical interaction between CuO particles and 
the molecules of thiophenes, as well as a decrease in permeation flux owing to the 
tortuosity effect of the impermeable CuO particles. Pervaporation separation of the 
feed with 1500μg/g sulfur content was conducted at 313 K with permeate pressure of 
800 Pa. The membrane with 4 wt% CuO loading showed the maximum performance 
with the total permeation flux of 23.92 (kg.μm/m2h) and the sulfur enrichment factor 
of 3.91. The effects of operating conditions and various hydrocarbons on the 
pervaporation performance were also investigated. The results show that by 
increasing the feed temperature, the permeation flux increased and the enrichment 
factor decreased. With increasing sulfur content, the permeation flux increased and 
the enrichment factor decreased. For the straight-chain alkane, with increasing the 
number of carbon atoms, the permeation flux decreased and the enrichment factor 
increased. The permeation flux decreased and enrichment factor increased when the 
hydrocarbon group is replaced by cyclohexane. When hydrocarbon group is toluene, 
permeation flux increased and enrichment factor decreased. 
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第一章  文献综述 
1.1  汽油脱硫背景介绍 













表1-1  世界各地区原油储量及所占比例 
Table1-1 Crude oil reserves and proportion in various parts of the world 
地区 储量(亿吨) 所占比例(%) 
中东 939.17 66.46 
西半球 205.23 14.52 
非洲 105.04 7.43 
东欧和独联体 80.21 5.68 
亚太地区 59.97 4.24 








































































































1.2  渗透汽化 
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图1-1  渗透汽化原理示意图 
Fig. 1-1 Schematic of pervaporation 
 









































1.3  用于汽油脱硫的渗透汽化膜材料研究进展 
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